Silver nanowire-based transparent electrode was demonstrated as an anode for large-area organic light-emitting diodes (OLEDs). The electrode transparency depends on the density of the silver nanowire network that determines the sheet resistance of the electrode. The trade-off between the transparency and electrical resistance can be circumvented by utilizing an auxiliary silver-grid electrode for developing a large-area flexible electrode with high transparency and low resistance. In order to apply the silver nanowire-based transparent electrode to the anode for OLEDs, the surface roughness should be minimized to reduce the leakage current through the nanometer-thin devices. A roll-to-roll fabrication process was utilized to fabricate a large-area and planarized flexible transparent electrode with silver nanowire and silver auxiliary grid on a polyethylene terephthalate (PET) substrate. The sheet resistance and optical transmittance of the transparent electrode were 5 ohm/square and 90%, respectively. The planarized electrode surface was flat enough to fabricate OLED devices directly on the surface. Due to the scattering effect of the silver nanowire networks, the device efficiency was superior to that fabricated on the conventional ITO glass substrates.
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Patterned large-area OLED devices were fabricated on the silver nanowire-based transparent anode using a roll-to-roll deposition process. The OLED devices is 10 cm wide and the length is not limited on a 15 cm wide PET roll. The OLED devices were protected with top and bottom moisture barrier layers deposited by an atomic layer deposition method from moisture and oxygen. [1, 2] A few technical subjects on the roll-to-roll fabrication processes, emission uniformity, electrode uniformity and surface roughness will be discussed along with a few applications of the large-area flexible OLEDs in the presentation.
